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83. (New) The composition of claim 68. wherein the heterologous protein is an ajUigen of a 
bacterial cell or a mycobacterial cell. 

84. (New) The composition of claim 68, wherein the composition is formulated as a 
physiologically acceptable composition. 

85. (New) Tlie composition of claim 84, further comprising an adjuvant, a pharmaceutically 
acceptable surfactant, an cxcipient, a carrier, or a diluent, 

86. 86. (New) The composition of claim 84, wherein the fusion protein is associated with a 
liposome. 

RE MARKS 

CI mm status 

Tlie present invention is based, in part, on Applicants' discoveiy that a discrete domain of 
a heat shock protein (hsp) can, when joined to a heterologous molecule, produce a CDS* 
cytotoxic (cytolytic) lymphocyte (CTL) response in a host to which it is administered. 

Claims 36-86 are now pending in the application (claims 1-35 having been canceled by 
tlic present amendment and new claims 36-86 having been added). Claim 26, the only 
independent claim among tliose previously elected (clauns 26-35) covered "[a] composition 
comprising a heat shock protein, or a portion thereof, joined to a heterologous molecule." The 
newly added claims cover compositions that include "a portion of an hsp. 

The new claims are supported by the specification. For example, the three new 
independent claims (claims 36, 53, and 68) are supported by Ihe specification at page 3, lines 6- 
9; pages 9-10; page 11, lines 17-24; original claims 1 and 21; and Figure 12. New claims 37-38 
and 71-72 arc supported by the specification at, for example, page 11, lines 17-24, and by 
original claims 3 and 5. New claims 39, 54, and 73 are supported by the specification at, for 
example, page 10, lines 24-29. New claims 40-43, 55-58, and 74-77 are supported by the 
specification at, for example, page 10. Unes 24-29, Figures 13 A, 13B. and 14, and by original 
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claims 16, 17, and 25. New claims 44, 59, and 78 are supported by the specification at. for 
exaniple, pagl 9, li.es 17-20. and by original claim 9. New claims 45, 60, and 79 arc supported 
by the specificatiori at, for exair^ple, page 14. lines 27-30 and page 15, lines 21-25. New claim. 
46, 61 , and 80 are supported by the speciDcation at. for example, page 8, lines 4-8. and at page 9. 
lines 1 7-20. New claims 47-49, 62-64, and 81-83 arc supported by the specification at, for 
example, page 1 1, lines 3-9. New claims 50-52, 65-67, and 84-86 are supported by the 
specification at. for example, page 12, line 26 throughpage 13, line 5. New claims 69-70 arc 
supported by the specificalion at. for example, page 10, lines 21-23. and by original claim 19. 
No new matter hss been added. 



, Rdection oFC l»iTv.s 26.3S nnHftr ^5 U.S.C. ^ 1 12, 1L2. 

Claims 26-35 were rejected as being indefinite. More specifically, with respect to 
elaini 26. the Examiner stated, "[i]f applicants wish to claim a pariiculai- fragment of a heal shock 
protein (hsp) please specify the molecule with a defined (sic.) sequence structure" (Office action 
at page 2). 

This ground for rejection should be withdrawn in view of the present amendment. 
Whereas claim 26 (now canceled) refciTed to "a heat shock protein, or a portion Uicreof," all of 
the new independent claims recite "SEQ ID N0:8" - a highly defined sequence. Now claims 36 
and 53 also cover homologs of SEQ ID N0:8. and new claim 68 includes the term "a substitution 
mutant or a fragment of SEQ fD N0:8." These terms are also sufficiently definite, One of 
ordinaiy skill in the art would recognize homologs or substitution mutants of SEQ ID NO-,8 and 
would certainly be able to discern whether any particular amino acid sequence was a fragment of 
SEQ ID N0:8. 

Claim 26 was also rejected as indefinite because it included the phrase "joined to." The 
Examiner states tliat "joined to" "can be explained as mixing two proteins together or connecting 
two proteins covalently or non-covalently" (Office action at page 2). Applicants respect£\jlly 
disagree. Tlie usual and accepted meaning of tlie term 'joined," when used in connection with 
two physical objects (here, two niolecules), is that the two objects are physically comiectcd. It is 
clear that Applicants' claims cover compositions in which a portion of an hsp (e.g., SEQ ID 
N0:8) is physically connected, by a covalcnt or non-covalent bond, to a heterologous protein (not 
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simplc n,ixturcs). Moreover, Ihc Examiner is asked to note that new claim 53 specifics that the 
portion of the hsp and the heterologous protein arc fiised to one another. 

The third reason claim 26 was found indefinite is that it included tlie tcnn "heterologous 
nioleciile." Applicants maintain that the term "heterologous molecule" is clear. Nevcrthelcss, 
this term has been omitted from all of the presenUy pending claims. Accordingly, tliis groimd for 
rejection is moot and should be withdrawn. SimUarly. none of the claims now pending include 
Uie word "derived," which was also found indefinite, nor do any of the new claims refer to 
"about half of the ATP binding domain" (Office action at page 3). These grounds for rejection 

are, tlicrefore, also now moot. 

Claim 27 was rejected as unclear because it is the Examiner's opinion that "a portion and 
an ATP binding dommn are not defined" (Office action at page 3). Tlie claims have been 
amended to clearly indicate that the pclion of the hsp is limited to SEQ ID N0:8 or a homolog 
thereof. 

Claim 34 was rejected for inclusion of the term "consci-vative amino acid substitutions." 
The Examiner states, "the specification does not teach the definition of a conserved amino acid 
and fails to disclose which amino acid residue(s) is a conserved amino acid" (Office acUon at 
page 3). New claim 69 depends from claim 68 and limits the substitution mutants of claim 68 to 
those containing "only conservative substitutions of amino acid residues of SEQ ID NO:S'\ 
Applicants respectfully request that the prior rejection not be applied to new claim 69. One of 
ordinary skill in the art would easily recognize a "consewative substitution" of one amino acid 
for another. Moreover, examples of such substitutions are clearly defined in the present 
specification. Tlie Examiner's attention is directed to page 10. hnes 13-21, where Applicants 
state: 

Amino acid substitutions can be made on the basis of similarity in polarity, charge, 
solubility, hydrophobicity, hydrophilicity, or the amphipathic nature of tlie residues involved. 
For example, the nonpolai- (hydrophobic amino acid residues alanine, leucine, isoleucine, valine, 
proline, phenylalanine, tryptophan, and methionine can be substituted one for another, polai- 
neutral amino acid residues such as glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
glntaminc can be substituted one for another; positively chaiged (basic) amino acid residues such 
as arginine. lysine, and histidine can be substituted one for another, and negatively charged 
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(acidic) amino acid residues such as aspaitic acid and glutamic acid can be substituted one for 
another. 

The two final reasons the Examiner found the prior claims indeiinite (claim 34 was 
rejected for including the teitn "at least" and claim 35 was rejected for tl.e mam.er in which the 
term "comprises" was used (Office action at page 3)) arc now also moot; the term "at leasr does 
not appear in the present claims (nor docs any equivalent term), and the portion of Ihc hsp is well 
defined as a portion that is Hraited to SEQ ID N0:8 or a homolog thereof. 

In view of tlie foregoing. Applicants respectfully submit that their clain,s are clear. One 
of ordinary skill in tlie art would be reasonably apprised of their scope. Should the Examiner 
disagree, Applicants request the favor of a telephone conference to discuss mutually acceptable 
clahn language. 

Ttpj^^H inn of Claim^ .mHr-r TT.S.C. 6 112^ 1 

Enablement. Claims 26-35 were rejected as being inadequately enabled by the 
specification. The Examiner argues that one of ordinary sldU in the art would be forced to 
conduct undue experimentation in order to practice Uie full scope of the invention covered by 
those claims (Office action at pages 3-6). Applicants submit that this ground for rejection should 
not be applied to the present claims; the specification fully enables ODe of ordinary skill in the art 
to malvc and use the compositions now claimed. 

New claims 36 and 68 now recite, as noted above, a defined sequence (SBQ ID N0:8) or 
a homolog thereof, that is joined (by a covalent or non-covalent bond) to a heterologous protein 
(not to any molecule, but radier only to a heterologous protein), Notably, SEQ ID N0:8 
represents fragment n otM. tuberculosis hsp70, which, as the Examiner recognizes, Applicants 
demonstrated was an effective molecular chapcrone. There is no reason why oUiers would have 
to resort to undue experimentation in order to join SEQ ID N0:8 to a heterologous protein; they 
could readily make and use such compositions, just as Applicants did. Given tlie level of skill in 
the art, one could just as easily select a homolog of SEQ ID N0:8 or modify SEQ ID NO:8 (by 
deleting one or more of the amino acid residues or replacing them with another residue (sec new 
claim 53). Those of ordinary skill in the art routinely select and modify proteins, and they could 
readily apply their skills to Applicants* SEQ ID N0:8. 
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This is not to say that every homolog of SEQ ID N0:8 (or every conceivable fragment or 
subsiitaUon mntant) is now within the scope of the present claims. Hie compositions now 
claimed are further limited to tliose that function as Applicants' fragment H-OVA compositions 
functioned. That is, to fall within the present claims, a composition must include a homolog of 
SEQ ID NO:8 (or a fragment or substitution mutant tbei-eof) and a heterologous protein that 
"when administered to an animal in a physiologically acceptable formulation, elicits a CDS* 
cytotoxic T lymphocyte (CTL) response that is gi-eatcr than the response elicited by 
administration of the heterologous protein alone". Thus, all of the presently claimed 
compositions are limited both structurally ajid functionally, and such compositions are well 
"enabled" by the speciilcation. 

More specifically, with respect to the state of the art and predictability within the art, the 
Examiner rccogni/.es that hsps can deliver antigens to MHC molecules and induce an antigen- 
spcci nc CTL iimnunc response (Office action at page 4). The Examiner argue-s. however, that 
fusion proteins containing "any and all" fragiTients of an hsp are unpredictable, and cites, in 
support of that argument, Geluk et at. {J. Tmmunol 149:2864-2871, 1 992; herein, "Gelulc"), But 
Gelulc can be legitimately viewed quite differently; what Geluk demonstrates is the high level of 
skill in the art and the amount of experimentation that is routinely performed. Gcluk used a lai-ge 
panel of single amino acid substitution analogs of p3-13 and successfully identified critical HLA- 
m\ 7 binding residues. Altliough Geluk did not make, for example, a substitution mutant of 
SEQ ID N0:8 (as one might to practice the present invention), her paper demonstrates that 
molecular biologists routinely make ajid use great numbers of variant prolcms and are well able 
1.0 assess the importance of particular- residues. Tire amount of experimentation required to 
practice the present invention is no more than that routinely carried out in this art ("a 
considerable amount of experimentation is permissible, if it is merely routine" In re Wands 858 
F.2d 73 1 , 737 (Fed. Cir. 1988) (citing In re Angstadt, 537 F.2d 489 (CCPA 1 976)). See also, the 
MPEP at 21 64.06. 

With respect to the scope of the claims and the amount of guidance AppUcants provide, 
we ask the Examiner to consider, as noted above, the new scope of the present claims, which 
certainly does not extend to compositions containing "any and all fragments of an hsp." The 
present claims aU recite SEQ ID N0:8 (a structural Umitation) and all claimed compositions must 
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eUcit a CDS* cytotoxic T lymphocyte (a fiiiictional limitation). Given that Applicants have 
successfully used a SEQ ID N0:8-contaiiimg composition to elicit such an immune response, the 
scope of the claims is now well aligned with tlie teaching of the specification. This, consideied 
together with the other "Wands factors," weighs in favor of a finding of enablement. In view of 
Ihl present scope of the claims, and the remarks provided here, this ground for rejection should 
now be witlidrawn. 

Written description. Claims 32-34 were also rejected under 35 U.S.C. § 112, H I for lack 
of an adequate written description. To allow a ready comparison between tlie claims previously 
rejected and those now pending, the previously rejected claims (and the claims from which Uiey 
depended) arc reproduced here: 

26. (Now canceled) A composition comprising a heat shock protein, or a portion tlicreof. 
joined to a heterologous molecule. 

27. (Now canceled) The composition of claim 26, wherein tlie portion of the heat shock 
protein is aportion of an ATP binding domain of a heat shock protein. 

32. (Now canceled) The composition of claim 27, wherein the portion of the ATP binding 
domain consists of about half of the ATI' binding domain. 

33 . (Now canceled) The composition of claim 26, wherein tlie portion of the ATP binding 
domain is a portion oFa naturaUy occuiTing ATP binding domain in which 1-50% of tlie 
amino acid residues have been substituted; 10-40% of the amino acid residues have bceji 
subslilutcd; or 10-20% of the amino acid residues have been substituted. 



34. (Now canceled) Tlic composition of claim 33, wherein at least half of the substituted 
amino acid residues are conservative amino acid substitutions. 

Tlie Examiner finds that "[t]he specification is rather deficient for teaoliing when [or] 
how to make a fnision protein by using a tnmcatcd hsp with half [of an] ATP binding domain or 
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at least 1-50% of substituted oonsei-ved amino acids in the ATP binding domain" (Office action 
at page 6). The Examiner seems to argue that it would not be clear to their colleagues that they 
were in possession of "any or all fusion protein[sl made by any or all hsp[s] with half [of an] 
ATP binding (sic.) domain or at least 1-50% conserved amino acid residues substituted in the 
ATP bmding domain" (Office action at page 7, lines 9-1 1). The Examiner then cites passages 
fi-om University of California v. Eli Lilly mdAmgen Inc. v. Chugai Pharmaceutical Co. Ltd. 
Tn view of the present claim amendment, this ground for rejection should be witlidrawn. One of 
ordinaiy skill in the art, upon reading Applicants' written description, would realize that 
Applicants fully possessed a particular and effective domain of an hsp (the domain identified as 
SEQ ID N0:8 - now recited in all of the pending claims), and it would also be evident from the 
specification that Applicants had adequately described the iise ofthat domain; homologs thereof, 
or the variants now claimed (/.«?., fragments or substitution mutants of SEQ ID N0:8). This 
would be evident by Applicants' reference to homologs (e.g.. at page 10, Applicants refer to hsps 
from other Mycobacteria, as well as to mammalian, fungal, parasitic, and bacterial hsps) or 
variants of an hsp's ATP binding domain (this would certainly inckidc substitution mutants, 
which would be clear to one of ordinaiy slcill in the art even witliout the description of possible 
variant amino acid residues at page 1 0 of the written descriptipn; see, e.g., the passage 
reproduced above)). 

Contrai7 to the situation in U.C. v. Lilly, tlic composition Applicants now claim (by 
structure and function) can be fully visualized. One of ordinary skill in the art would recognize 
that Applicants were in possession of SEQ ID lslO:8, as well as the claimed variants thereof. In 
view of the present amendment, the Examiner is respectfully asked to reconsider and withdraw 
the rejection for lack of an adequate written description. 

T^eieclion of Claimft 7-fi.:^l and 3 ^ nn^ftr )hft Tudiciallv Created Doctrine of Double Patenting 

Claims 26-3 1 and 35 were rejected under tlie judicially created doctrine of obviousness- 
type double patenting as being unpatentable over claims 1-92 of U.S. Patent No. 6,338,952 in 
view of Suzue el al. (Froc. Nan. Acad. Sci. USA 94-13146-13151) (Office action at page 9). 

Applicants position is that the claims now pending are palentably distinct from those of 
U.S. Patent No. 6,338,952. Accordingly, the Examiner is asked to reconsider and withdi-aw the 
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rejcction for double patenting. 
35 U.S.C. $ 102 

The Examiner bas made the following tJiirteen rejections under paragiaphs (b) and (e) of 
§ 102. The rejections are addressed eoUectively, below. In view of the present claim 
aniondnient, Applicants respectfully request reconsideration and witlidrawal of all rejections on 
the basis of anticipation. 

The rejections are as follows: (J) claims 26, 28-31 and 35 are rejected in view of Young 
(U.S. Patent No. 6,338.952; Office action at page 10, 1) 24); (2) claims 25-30 are rejected in view 
of Srivastava (U.S. Patent No. 6,030,61 S; Office action at pages 1 0-11 , IfH 25-26); (3) claims 26 
and 28-31 arc rejected in view of Rappuoli et al (U.S. Patent No. 6,403,009; Office action at 
page 11, IIH 27-28); (4) claims 26-30 and 35 ai-e rejected in view of Wallen et al (U.S. Patent 
No. 6,455,493; Office action at page 1 1, IHl 29-30); (5) claims 26-30 arc rejected in view of 
Ciupitu et al. (.7. Exp. Mecl 187:685-691. 1998; Office action at pages 11-12; Yi 3U32); 
(6) claims 26-3 1 and 35 are rejected in view of Young (WO 98/35705; Office action at page 12, 

34-35); (7) claims 26-31 and 35 ai'e rejected in view of Suzuc et al {Proc. Natl Acad. iScL 
USA 94:13146-13151, 1997; Office action at page 12,1|1[ 36-37); (8) claims 25-30 arc rejected in 
view of Srivastava ei al (WO 95/24923 A2; Office action at page 12, UK 38-39); (9) claims 25^31 
and 35 were rejected in view of Barrios et al {Eur, 1 Immunol 21:2297-2302, 1991 ; Office 
action at page 13, ^ 40-41); (10) claims 25-31 and 25 are rejected in view of Roman ct al 
(Jmmunology%^Ml'A91, 1 996; Office action at page 13, IfH 42-43); (11) claims 26-31 are 
rejected in view of Ciupitu eM/. (WO 93/17712A2; Office action at page 13, 44-45); (12) 
claims 26, 28, 29. and 30 are rejected in view of Cohen et al (WO 95/31994A1 ; Office action at 
page 13, 46-47); and (13) claims 26-35 are rejected in view of Lee et al (WO 98/23735A1 ; 
Office action at page 14, Hlf 48-49). 

In view of the present claim amendment, these grounds for rejection should be 
withdrawn. None of the publications cited above disclose compositions containing a portion of 
an hsp that is limited to SEQ ID N0:8 (or to a homolog or other variant thereof (ji.e., to a 
fmgment or substitution mutant that fimctions as required by tlie present claims), llierefore, 
none of the publications cited above disclose the compositions now claimed. "A claim is 
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anticipalcd only if each and eveiy element as set forth in the claim is found, either expressly or 



inlierenlly described, in a single prior art reference'' Verdegaal Bros. K Union Oil Co, of 
California, 814 F.2d 628 (Fed Cir. 19S7). See also MPEP at 2131.01. Should the Examiner 
disagi-ee with Applicants* position with respect to this rejection, the favor of a telephone call is 
requested. 

Notice of Change of Correspondence Addre ss 

Applicants direct the Exainuier's attention to the Notice of Change of Correspondence 
Address being filed concuaently. 

p'onnnl Dniw ings 

Applicants also direct the Examiner's attention to the formal drawings being filed 
conciHTenLly, 



hi view of the above aniendments and remarks, it is believed that all claims are in 
condition for allowance, and it is respectfully requested that the application be passed lo issue. If 
the Examiner feels tliat a telephone conference would expedite prosecution of this case, the 
Examiner is invited lo call the undersigned at (978) 341-0036. 



CONCTJJSTON 



Respeclfully submitted, 



HAMILTON, BROOK, SMlTIi & REYNOLDS, P.C. 




Anne J. Collins 0^ 
Registration No. 40,564 
Telephone: (978) 341-0036 
Facsimile: (978)341-0136 



Concord, MA 01742-9133 
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A/TAT^KF.i:) UP \n^l?STnN OF A MPNT^MENTS 

Replace th. paragraph at page 4, line 23 through page 5, line 2 w,th thebelow paragraph 
marked up by way ofbracketing and undenting to show the changes relative to the previous version 
of tlic paragraph. 

Figure 5 A [is] illustrates the PI peptide ai,.ino aeid sequenee.jlte_d ov.racliac rvatT. ofthe 
^..^r...i.. nvotcin rPl i._shswn^hn C-tenmnP^ of When liberated fix)xn PI . 

SlYRY VOL (SEQ TD NO: 1) ([boldface] .d.,.nrked by arrows) binds to to fomi the pcptido-MHC 
coniplox rocoginzed by the 2C TCR. In PI. SIYRYYGL (SEQ ID NO: 1) is na^Jced 5' and 3' by 
sequences that lie immediately upstrean. and downslream. respectively, of peptide bond, that oi'e 
cleaved (see a^■o^vs) in murine cells to liberate naturally oceuB-ii^g peptides (STINFBKL (SbQ ID 
NO- 0) from ovalbumin (Ova) and LSPFPFDL (SEQ ID NO: 3) from a-ketoglutaraldehyde 
dehydrogenase (.KG) (Falk, K., ./.. Eur. J. Im..unol., 22:1323-1326 (1992); IJkada, K.. et al, J. 
Immunol., ;57;670-678 (1996))). 

Replace ll.e parag.-aph at page 5. lines 5 througlal2 with the below paragraph marked up by way of 
bracketing and underlining to show the chaaages relative to the previous version of the paragraph. 

Figure [5C are histograms which provide] SBisaj^ ir of histo pi-ams. which chsElay 
exp^^eiM evidence that PI and hsp65-Pl are processed inlxaeellulaily to yield the SYRGL (SBQ 
ID NO- 4) octapeptide, 48 hr afler transfection with maai.malian expression vectors (VRIO.5 and 
pClNeo). containing sequences that encode PI and hsp65-Pl. respectively. EL4 cells were incubated 
for 18 hr with an equal number of naive 2C T cells. Histograms show the percentage of live. 
2C'CD8'^ cells that were stimulated to upregulate the activation marker CD69. The responses of 
these naive T cells to control EL4 cells, transfected with the empty (vector) plasmids. are shown as 



shaded histograms 



Replace tho paragraph at page 5. lines 13 throughl7 with thebelow paragraph marked up by way of 
brackeiing and underlining to show the chaaages relaUve to the previous version of the paragraph. 
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Figi,re [5D is a gi'aph showing] SCjsa^raEk^dDi^^ 
non.uU C57BlV6micohaveTco,,. that canrecognize the SYRGl^K^ complex. ACm 

derived from C57BU6 mice imtnunked with the SYRGL (SEQ ID NO: 4) peptide in adj.vaa.t, 
specificallylysed T2-K^ target cells in a peptide-dependent manner. A highly cytolytic long-tcmx 
cultured 2C CTL clone (L3.100) is shown for comparison. 

Replace the paragraph at page 5, lines 18 through 21 with the below pai-agraph mait^^ 
bracketing and underlining to show tl.e changes relative to the previous version of tl.e par-agraph. 

Fig.u-e 6 A is a graph showing [CD8] CDS! CTL that recognize tl^e SYRGL-K^ eomplex ate 
produced in C57BL/6 mice injected with hsp65-Pl in PBS but not in those injected similarly w,tlr 
equimolar amo.mts of various controls (a mixture of PI and hsp65. tl.e SYRGL (SEQ ID NO: 4) 
oclapeptide. the PI poly^^eptide itself, ovhsp 65 itselfusn otcd fmHer below. SYI ^s^e^to 
nsa,i::oc.laB3>jad£^^ 

Replace the paragraph at page 5, lines 22 through 26 with the below paragraph marked up by way of 
bracketing and underlining to show tire changes relative to the previous version of tlie paragraph. 

Fi<nire 6B is a graph [showing] illnstrnlinr fhPpvoduction of SYRGL-speeific CTL in mice 
injected Jith [a] various amo.mts of hsp65-Pl. 0.01 5-1.5 mnoles [(1 -lOO.g)] HMm^ or a control 
fusion protein in which PI is liiJ^ed to the C-tenninus of a maltose-binding protein [(Mal-Pl, SO^xg)] 
flvIakPLSOinsl; lysis of TZ-K^ target cells in the absence of added SYRGL (SEQ ID NO: 4) peptide 
is indicated by unfilled synibols. 

Replace the paragraph at page 7. lines 10 through 15 with the below paragraph marked up by way of 
bracketing and underlinmg to show the changes relative to the previous version of the paragraph. 

Mgure 9B is a pair of graphs illustrating the behavior of hsp65 fusion prolein-aetivatcd 
dendritic cells in vivo. [Activation of dendritic cells in vivo.] Myeloid dendritic cells from Ijonph 
nodes draining a subcutaneous site where [I.p654-Pl] h^^was injected 24 hr previously show 
increased expression of Ml-IC-1 [(Kb)] ^ Oower panel) compared to myeloid dendritic cells from 
lymph nodes draining an uninjected site ("no treatment", upper panel). 



